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Description 

The present invention relates to a self-bearing tyre 
for motor-vehicle wheels incorporating elastic support 
inserts in the sidewalls , of the type comprising a carcass, 
a tread band disposed crown-wise to said carcass, an a 
circumferentially-inextensible annular belt structure, 
overlying said carcass so as to form an annulus at a radi- 
ally inner position to said tread band, comprising: a pair 
of circumferentially inextensible reinforcing rings, each 
inserted in a bead defined along an inner circumferential 
edge of a tyre; a pair of elastomeric fillers each of which 
extends along an outer circumferential edge of one of the 
reinforcing rings tapering away from the tyre axis; at least 
one carcass ply exhibiting its edges folded back around 
the reinforcing rings and elastomeric fillers; at least a pair 
of annular elastic support inserts of lenticular sectional 
form, made of elastomeric material, each of which is 
applied to the carcass ply against the inner part of one 
of the tyre sidewalls extending radially between one of 
the beads and the corresponding edge of the belt struc- 
ture. 

It is known that there are motor-vehicle tyres pro- 
vided with a self-bearing carcass, that is capable of bear- 
ing the vertical loads and drift thrusts transmitted to the 
tyre even when it is under completely deflated conditions. 
In this way, in case of puncture of one or more tyres, the 
motor-vehicle will be still able to travel over rather long 
distances even at relatively high speeds, without impor- 
tant losses occurring in terms of road-holding and ride 
comfort. 

One known type of self-bearing carcass substan- 
tially provides that an annular support insert of lenticular 
sectional form and made of elastomeric material be 
associated with each of the tyre sidewalls, said insert 
being applied to the carcass ply or plies which, as known, 
are provided in the tyre itself. These inserts having rela- 
tively high thickness and modulus of elasticity, are 
adapted to bend so as to offer sufficient elastic reaction 
to the vertical loads and horizontal drift thrusts transmit- 
ted to the tyre in a deflated condition. 

In order to enable elastomeric inserts of smaller 
thickness and lower modulus of elasticity to be used, so 
as to improve the ride comfort and reduce the heat gen- 
eration within the tyre, according to another known type 
of self-bearing carcass each of the tyre sidewalls is pro- 
vided with two annular elastomeric support inserts dis- 
posed in side by side relation with respect to each other, 
at least one of which is interposed between two carcass 
plies. 

The applicant has recently studied and set up 
another type of self-bearing carcass described in the 
European Patent Application EP-495.375 in which, for 
each tyre sidewall, an annular elastic support insert is 
provided which is arranged inwardly of the sidewall, 
against a first carcass ply. Combined with this elastic 
support insert is a pair of annular reinforcing inserts dis- 
posed substantially in radial alignment relationship 
between the first carcass ply and a second carcass ply 



laid on top of the first ply. The reinforcing inserts are con- 
secutively connected to each other at a junction point 
located at the height of the maximum-thickness area of 
the support insert and substantially coincident with the 

5 maximum-chord point of the tyre. 

During the tyre use the elastic support insert is 
deformed in the presence of bending stresses in order 
to elastically counteract the mutual approaching of the 
reinforcing inserts that substantially behave as stiff arms 

10 mutually hinged at their junction point. 

In accordance with the present invention it has been 
found that by providing the elastic support insert with a 
substantially stiff core occupying at least the maximum- 
chord point of the tyre, and more exactly the area in 

15 which compressive deformations are greatly concen- 
trated, an important increase in the carcass lift under 
deflated conditions of the tyre is achieved, although very 
soft materials are adopted for making the remaining part 
of the support insert so as to greatly improve the ride 

20 comfort under any use condition. 

EP - A 0 005 399 on which the preamble of present 
claim 1 is based discloses a tyre with an elastic insert 
comprised by two side-by-side disposed portions, of 
which the axially inner portion extends from the bead to 

25 past over the corresponding side edge of the belt, the 
axially outer portion extends from the bead core to past 
over the maximum width region of the tyre, with signifi- 
cant overlapping between the facing portions. 

The present invention relates to a self-supporting 

30 tyre of the above type that is characterized in that each 
of said annular elastic support inserts comprises: a 
counter core of substantially lenticular sectional form 
defining the outer end portion of the elastic insert, posi- 
tioned partly in an area of maximum axial width of said 

35 insert, said counter core substantially extending from the 
maximum width region of said tyre to said one side edge 
of said belt structure and having an axial outwardly facing 
abutment side of convex profile facing said carcass ply 
and partly in contact therewith; an elastically defbrmable 

40 cover defining the inner end portion of the elastic insert, 
contacting the counter core at least partly on said convex 
abutment side thereof, said cover substantially extending 
from the bead core to at most the maximum width region 
of said tyre, said cover having a dynamic modulus which 

45 is lower than a dynamic modulus of said counter core. 
In another aspect the tyre of the invention provides 
a carcass which further comprises, within each tyre side- 
wall, a first and a second annular reinforcing insert made 
of elastomeric material, interposed between one carcass 

so ply and a second carcass ply disposed upon the first car- 
cass ply, said first and second reinforcing inserts exhib- 
iting a substantially lenticular section becoming thinner 
towards the ends, and being mutually interconnected at 
a junction point located substantially at the height of the 

55 maximum-thickness area of the elastic support insert. 

In one embodiment, the counter core defines a radi- 
ally external terminal end portion of the elastic support 
insert. In greater detail, the counter core substantially 
extends from the maximum-chord region exhibited by the 
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tyre under deflated conditions, to near the side edge of 
the belt structure. In said maximum-chord region the 
counter core has its maximum-thickness area. 

In said one embodiment che cover coats the abut- 
ment side of the counter core from a radially internal end 
thereof to near the maximum-thickness area of the core 
itself, the remaining part of the abutment side being 
applied against said carcass ply. 

In a second embodiment, the counter core is com- 
pletely disposed substantially at the maximum-width 
point of the tyre and the cover completely coating said 
abutment side defines both the inner and outer end por- 
tions of the elastic support insert. In this case, the cover 
at the counter core preferably has a minimum thickness 
lower than 2.5 mm. 

The counter core, optionally made of elastomeric 
material incorporating reinforcing fibers, preferably has 
a dynamic modulus included between 8 and 12 Mega- 
pascal (MPa) and low hysteresis loss (tan 6 less than 
0.1). 

In accordance with a further feature of the invention, 
the sectional surface extension of the counter core is 
included between 30% and 60% of the overall surface 
extension in section of said elastic support insert. 

It is also preferentially provided that the counter core 
should exhibit a maximum radial extension included 
between 1/4 and 3/4 of the overall radial extension of said 
elastic support insert. 

In accordance with a further feature of the invention, 
the dynamic modulus of the cover is preferably included 
between 2 and 6 MPa. 

Further features and advantages will become more 
apparent from the detailed description of preferred 
embodiments of a self-bearing tyre for vehicle wheels 
incorporating elastic support inserts in the sidewalls in 
accordance with the present invention, given hereinafter 
by way of non-limiting example with reference to the 
accompanying drawings, in which: 

- Fig. 1 shows the cross-sectional profile, interrupted 
at the equatorial plane, of one embodiment of a tyre 
made in accordance with the present invention, in a 
normally inflated condition; 
Fig. 2 is a sectional view of the tyre profile shown in 
Fig. 1 in.a flat-ride condition; 
Fig. 3 shows the cross-sectional profile, interrupted 
at the equatorial plane, of a second embodiment of 
the tyre of the invention, in a normally inflated con- 
dition; 

Fig. 4 is a sectional view of the tyre profile shown in 
Fig. 3, in a flat-ride condition. 

Referring to the drawings a self-bearing tyre for 
motor-vehicles incorporating elastic support inserts in 
the sidewalls in accordance with the present invention, 
has been generally identified by reference numeral 1. 

Tyre 1 comprises a carcass 2, preferably of the radial 
type, around which, as known, there is defined a tread 
band 3 in the form of an annulus and arranged to act in 



abutment on a roadway 4, a belt structure 12, disposed 
crown-wise to said carcass, and two sidewalls 5 (only 
one of which is shown) extending in a substantially radial 
direction from the opposite edges of the tread band 3 

5 and terminating in two beads 6 (only one of which is 
shown) defined along the inner circumferential edges of 
the tyre 1. At the beads 6 the tyre 1 is engaged to a 
mounting rim 7 so as to define a motor-vehicle wheel. 
Carcass 2 conventionally comprises a pair of cir- 

10 cumferentially inextensible reinforcing rings 8 commonly 
referred to as "bead cores" each of which carries, along 
the outer circumferential edge thereof, an elastomeric 
filler 9 tapering away from the tyre axis. The reinforcing 
rings 8, each of which is inserted in one of the beads 6, 

is give said beads the necessary stiffness to ensure that 
the mounting rim 7 will hold the tyre 1 in the best manner. 
In addition, carcass 2 has at least one carcass ply 

1 0 extending along the whole tyre section and exhibiting 
its opposite edges folded back around the respective 

20 reinforcing rings 8. 

In a preferential embodiment, a second carcass ply 

1 1 is also provided which is disposed upon the first car- 
cass ply 10 and also exhibits its edges folded back 
around the respective bead cores 8. 

25 Still in a manner known per se, said circumf erentially 
inextensible belt structure 1 2 is comprised of one or more 
belt bands 12a, 12b which are superposed like an annu- 
lus on the carcass plies 10,11. 

For the sake of clarity, in the accompanying drawings 

30 the various carcass plies 1 0, 1 1 and belt bands 1 2a, 1 2b 
are merely represented by blackened solid lines, spaced 
apart from each other. Actually, said plies are super- 
posed in mutual contact relationship, except at the side- 
walls 5, as will be better clarified below. 

35 In accordance with the present invention, the tyre 1 
further comprises, at each sidewall 5, at least one annu- 
lar elastic support insert 13 applied to the first carcass 
ply 10, at an axially inner position relative to the tyre 1 . 
The elastic support insert 13 extends radially between 

40 the respective bead 6 and the corresponding edge of the 
belt band 1 2 following a profile of substantially lenticular 
section. In greater detail, the elastic support insert 13 
has a central area of maximum thickness 13a disposed 
substantially at the same height as the maximum-chord 

45 point, that is the maximum-width point, of the tyre 1 . More 
specifically, this maximum-thickness area is located at 
the maximum-chord point taken by the tyre 1 under 
deflection conditions, in the absence of inflating pres- 
sure. Departing from this maximum-thickness area 13a 

so in a substantially radial direction, is an inner end portion 
13b tapering substantially towards the filler 9 and an 
outer end portion 1 3c tapering substantially towards the 
side edge of the belt band 12. 

In an original manner, the elastic support insert 13 

55 comprises a counter core 14 of substantially lenticular 
section occupying at least partly the maximum-thickness 
area 13a and exhibiting an abutment side 14a of convex 
profile facing the carcass plies 10, 11. Combined with 
the counter core 14 is an elastically deformabie cover 
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coating the counter core at least on part of the abutment 
side 14a thereof. 

The counter core 1 4 is made of elastomeric material 
having a high dynamic modulus, higher than 6 MPa and 
preferably included between 8 and 16 MPa. The counter 
core also has low hysteresis loss (tan 5 lower than 0.1). 

It is pointed out that all values relating to dynamic 
modulus and hysteresis loss (tan 6) cited in the present 
description are intended as measured on a test piece of 
elastomeric material and cylindrical form (14 mm diam- 
eter, 25 mm length) preloaded with an axial deflection of 
20% and submitted to a cyclic sinusoidal deformation of 
a width of ± 7.5% and frequency of 100 Hz, the temper- 
ature being 100°C. 

Measurements are carried out on the test piece put 
i n an oven so as to ensure a constant temperature during 
the test, and after a conditioning time corresponding to 
100 cycles of sinusoidal deformation. 

Conveniently, in order to give the counter core 14 a 
dynamic modulus high enough, reinforcing fibers such 
as aramide, nylon or the like can be optionally incorpo- 
rated in the elastomeric material used for making said 
core. 

The cover 15, in turn, is made of elastomeric mate- 
rial having a dynamic modulus preferably ranging 
between 2 and 6 MPa and at all events lower than the 
dynamic modulus of the counter core 14. 

In the preferential solution shown in Figs. 1 and 2, 
the counter core 14 substantially extends from the max- 
imum-width region of the tyre 1 to one side edge of the 
belt structure 2, so as to define the outer end portion 1 3c 
of the elastic support insert 1 3. Preferably, the maximum- 
thickness area of the core 1 4 is coincident with the max- 
imum-thickness area of the elastic support insert 1 3 and, 
at all events, is substantially located in register with the 
maximum-chord area exhibited by the tyre 1 under 
deflated conditions. 

Still referring to Figs. 1 and 2, the cover 15 defines 
the inner end portion 13b of the insert 13 and coats the 
abutment side 14a of the counter core 14 starting from 
the radially inner end of said core and going as far as the 
maximum-thickness point of the same. The remaining 
part of the abutment side 14a which is not coated with 
cover 15, is directly applied against the f irst carcass ply 
10. 

In the embodiment shown in Figs. 3 and 4 a smaller 
counter core 1 4 than above is provided, which is located 
at the maximum-thickness area 13a of the insert 13. In 
this case the cover 15 coats the core 14 over the whole 
extension of the abutment side 14a and defines both the 
inner and outer end portions, 13b and 13c. of the insert 
13. 

As viewed from Figs. 3 and 4, the cover 1 5 becomes 
remarkably thinner, due to the presence of the core itself, 
at the maximum-thickness area 13a of the elastic sup- 
port insert 13 taken as a whole. Under this situation the 
cover 1 5 at the maximum-thickness area 1 3a of the elas- 
tic support insert should preferably exhibit a minimum 
thickness included between 1 and 2.5 mm, so as to suit- 



ably isolate the counter core from the carcass ply 10. 
However it is also possible that the abutting side 14a of 
core 14 should extend within the cover 15 as far as it 
touches the first carcass ply 10. 
5 It is noted that the dimensional ratios between the 
counter core 1 4 and cover 1 5 as well as the values of the 
respective moduli can vary even to a great extent, 
depending on the operational features to be given to the 
tyre 1. 

io As a rule it is possible to state that the overall section 
of the elastic support insert 13 being equal, a size 
increase in the counter core 14 section brings about an 
increase in the lift and direction steadiness under flat- 
ride conditions. In the connection it is noted that the 

75 embodiment shown in Figs. 1 and 2, in which the counter 
core 1 4 extends as far as the belt structure edge, is par- 
ticularly adapted to give excellent performance in terms 
of direction steadiness, resistance to shift thrusts and lift, 
under flat-ride conditions. 

20 On the contrary, a size reduction in the counter core 
section will tend to improve the ride comfort. In the con- 
nection it is noted that the embodiment shown in Figs. 3 
and 4 is particularly adapted to offer an excellent ride 
comfort under normal ride conditions, that is when the 

25 tyre is inflated to the normal pressure. 

It is pointed out just as an indication that when the 
tyre 1 is to be used for normal road cars, the section of 
the counter core 14 should preferably be in the range of 
30% to 60% of the overall section of the elastic support 

30 insert 1 3. In addition, still as a preferential solution, when 
the tyre 1 is under normal inflation conditions the maxi- 
mum radial extension of the counter core 14 should be 
included between 1/4 and 3/4 of the overall radial exten- 
sion of the elastic support insert 13. 

35 In both of the above described solutions, first and 
second annular reinforcing inserts 16, 17 are provided 
to be interposed between the first and second carcass 
plies 10. 11 at each of the tyre sidewalls 5; they are of 
substantially lenticular form in section and become thin- 

40 ner to the ends. These reinforcing inserts 16, 17 are in 
consecutive alignment moving radially away from the 
tyre axis and are interconnected with each other at a 
junction point 1 8 located substantially adjacent the max- 
imum-thickness middle area 13a of the elastic support 

45 insert 13. 

In greater detail, the first annular reinforcing insert 
16 has the respective middle portion 16a disposed in 
side by side relation with the inner end portion 1 3b of the 
elastic support insert 13, substantially at the height of 

so the end edge 9a of the corresponding filler 9. Departing 
from this middle portion 16a is a radially inner portion 
16b extending alongside the filler 9 and substantially 
tapering to the reinforcing ring 8. as well as a radially 
outer portion 16c that becomes thinner away from the 

55 filler, tapering close to the junction point 18. 

The second annular reinforcing insert 17 in turn has 
a middle portion 17a which is disposed in side by side 
relation with the outer end portion 13c of the elastic sup- 
port insert 1 3. at the connection area, commonly referred 



4 



7 



EP0 542 252 B1 



8 



to as "buttress" and denoted by 5a, between the tread 
band 3 and the corresponding sidewall 5. Departing from 
the middle portion 17a of the second reinforcing insert 
17 is a radially inner portion 17b tapering towards the 
filler 9 until the junction point 18, as well as a radially 5 
outer portion 17c tapering towards the underside of a 
corresponding edge of the belt structure 1 2. 

The reinforcing inserts 16, 17 are made of elasto- 
meric material having a dynamic modulus preferably 
ranging between 4 and 6 MPa, and at all events higher 10 
than the dynamic modulus of the cover 15 belonging to 
the elastic support insert 13. 

The dimensional features of the reinforcing inserts 
16, 17 as well as those of the elastic support insert 13, 
can vary depending on the type of vehicle for which the 15 
tyre 2 is intended, and on the operating features that the 
tyre must possess. 

As a rule, the thickness of the reinforcing inserts 16, 
1 7 and the elastic support insert 1 3 is reduced when the 
tyre 1 is intended for light-in-weight cars and/or in order 20 
to enhance the carcass strength at high speeds rather 
than the carcass life under flat-ride conditions. Just as 
an indication, when the tyre 2 is intended for use in nor- 
mal cars the thickness of the first reinforcing insert 16 
should be conveniently included between 2.5 mm and 7 25 
mm at the middle area 1 6a, whereas the thickness of the 
second reinforcing insert 17, reference being still made 
to the middle area 17a thereof, must be preferably 
included between 2.5 mm and 5 mm. The elastic support 
insert 1 3, in turn, will preferably have an overall thickness so 
ranging from 5 mm to 15 mm, at the maximum-thickness 
area 13a thereof. 

In addition, the thickness of the first and second rein- 
forcing inserts 16, 17 at the point of mutual junction 18 
should preferably be less than 3.5 mm. $5 

It should be noted too that if the tyre 1 is of the tube- 
less type the whole inner surface of the carcass 2 will be 
coated with an air-tight sealing layer 19 made of elasto- 
meric material based on a butyl blend for example. 

The operating behaviour of the tyre of the invention 40 
described above mainly as regards structure is as fol- 
lows, reference being made to the more complicated 
embodiment provided with two carcass plies 10 and 1 1 . 

It is to be stated first of all that especially when the 
tyre is in a deflated condition, the first and second rein- 45 
forcing inserts 1 6. 1 7 enclosed between thef irst and sec- 
ond carcass plies 10, 11 substantially behave as two 
hinged arms, designed to rotate with respect to each 
other at the junction point 18 in order to assist the side- 
wall 5 deformations in a radial direction. Meanwhile, they so 
elastically react substantially behaving like counter-bent 
leaf springs so as to inhibit deformations of the sidewall 
5 resulting from drift thrusts oriented parallelly to the tyre 
axis and taking place when there is a bend during the 
car ride. 55 

The elastic support insert 13, in turn, substantially 
behaves like a spring counteracting the tendency of the 
first and second reinforcing inserts 1 6, 1 7 to move close 
to each other by effect of the load weighing on the motor- 



vehicle wheel as well as of possible drift thrusts. In the 
connection it will be noted that the bending produced on 
the elastic support insert 13 is such that the maximum- 
thickness area 1 3a of said insert will tend to move axially 
to the outside of the tyre 1 , so as to advantageously keep 
the carcass plies 10, 11 tensioned. This tensioning, 
which is on the other hand resisted by the consequent 
bending produced on the reinforcing inserts 16, . 17, 
ensures the absence of localized compressive stresses 
on the carcass plies 1 0, 1 1 that would be greatly danger- 
ous for the structural integrity of the tyre 1 . 

It is to be noted that said ply tensioning phenomenon 
as a consequence of the bending produced on the elastic 
support insert 13 and the resulting displacement of the 
maximum-thickness area thereof, also takes place in a 
tyre having a single carcass ply. where the beneficial 
effects of said phenomenon are present as well, 
although to a reduced degree. 

During a normal use of the tyre 1 the load weighing 
on the wheel is almost completely resisted by the air 
pressure within the tyre. Under this situation, as shown 
in Figs. 1 and 3, the elastic support insert 13 is only 
slightly bent and during the ride the dynamic stresses 
due to the presence of asperities on the roadway 4 are 
efficiently taken up by the elastic deformations imposed 
to the cover 15 of the elastic support insert 13. Advanta- 
geously, by virtue of the low dynamic modulus of the 
elastomeric material forming the cover 15, said dynamic 
stresses are substantially taken up without reaction 
forces being transmitted to the mounting rim 7 and hence 
the motor-vehicle structure. 

Therefore the optimal conditions for a comfortable 
ride are achieved. In the connection it is also to be 
pointed out that under conditions of normal inflation pres- 
sure the counter core 14 is little concerned with said 
dynamic stresses and consequently does not transmit 
forces of noticeable amount to the tyre structure. 

Referring now to Figs. 2 and 4, should the tyre 1 
undergo a partial or complete loss of air pressure, as a 
result of a puncture for example, the vertical loads trans- 
mitted to the motor-vehicle wheel are exclusively 
resisted by the elastic reactions resulting from the defor- 
mation of the sidewalls 5. 

Under this situation the counter core 14 provided in 
each of the sidewalls 5, due to its high dynamic modulus, 
can withstand, without undergoing excessive elastic 
deformations, all compressive thrusts resulting from the 
important elastic deformation imposed to the cover 15. 
greatly bent around the core itself. 

In conclusion, since the counter core 14 is located 
in the respective elastic support insert 1 3 just at the area 
where the greatest compressive efforts tend to concen- 
trate, it prevents the elastomeric materia! forming the 
cover 15 and having a low modulus from collapsing by 
effect of said stresses. 

The presence of the counter core 14 also protects 
the coating layer 1 9 from wear and overheating phenom- 
ena due to rubbings occurring at the maximum-chord 
point of the tyre, thereby eliminating the necessity of 
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introducing into the material used for making the coating 
layer, lubricants or other additives that could impair the 
air-tightness thereof. 

As clearly shown in Figs. 2 and 4, the outer cover 1 5 
is substantially undeformed at the areas of reduced 
thickness, disposed close to the counter core 14, 
whereas important swellings are present at the radially 
internal end portion 13b (Fig. 2), or at the end portions 
13b. 13c (Fig. 4) of the elastic support insert 13, that is 
to say where the cover laces the inner part of the tyre 1 . 

This situation brings about an excellent distribution 
of the compressive efforts in the section of the elastic 
support insert 13, unlike the behaviour of any type of 
known self-bearing carcass where the compressive 
efforts were concentrated at the maximum-chord point 
of the tyre and tended to produce localized overheatings. 

It will be also recognized that the presence of swell- 
ings at the end portions 13b, 13c of the elastic support 
insert 13 is evidence of the presence in the cover 15 of 
basically tensive surface efforts, that is efforts capable 
of eliminating any risk of overheating due to localized 
rubbings in mutually contacting surfaces. 

Therefore, as compared to the known art, the inven- 
tion has achieved an important improvement in the dis- 
tribution of the efforts within the carcass, thereby offering 
a longer lifetime for the tyre. At the same time, the use 
of elastomeric material of low modulus for the elastic 
support insert 1 3 instead of highly stiff elastomeric mate- 
rial as necessarily required in the known art, leads to an 
important improvement in the ride comfort, without on 
the other hand reducing the operating self-bearing fea- 
tures of the tyre. 

In the connection, the results of practical tests com- 
paring the tyre embodying the solutions shown in Rgs. 
3 and 4 with a geometrically identical tyre having how- 
ever an elastic support insert of monolithic form made in 
accordance with the known art have shown that the tyre 
of the invention offers a 10% reduction in vertical stiff- 
ness and a 50% increase in the distance covered under 
flat-ride conditions. 

In particular, it is pointed out that the invention is also 
suitable for carcass devoid of the reinforcing inserts 16, 
1 7 which are on the contrary provided in the preferential 
embodiment herein described. 

Claims 

1 . A self-supporting tyre (1 ) for motor vehicle wheels, 
incorporating elastic support inserts in skJewalls 
thereof, comprising 

- a carcass (2), a tread band (3) disposed on a 
radially outer surface of said carcass (2), a cir- 
cumfererrtially inextensible belt structure (12), 
positioned on said carcass (2) and radially inner 
of said tread band (3), said carcass (2) further 
including: 

- a pair of circumferentially inextensible bead 
cores (8), each positioned within a bead (6) 



defined along an inner drcumferential edge of 
the tyre (1); 

- a pair of elastomeric fillers (9) each of which 
extends along an outer circumferential edge of 

5 one of the bead cores (8) and tapers radially out- 

wardly from its respective bead core; 

- at least one carcass ply (1 0) having radial inner 
edges folded back around said bead cores (8) 
and said elastomeric fillers (9); 

10 - at least one pair of annular elastic support 
inserts (1 3) of lenticular sectional form, made of 
elastomeric material, each of which is secured 
to an axially inner surface of one of the tyre side- 
walls (5) and extends in a radial direction from 

15 one of said bead cores (8) to the corresponding 

one side edge of the belt structure (12), 

characterized in that each of said annular elastic 
support inserts comprises: 

20 

a counter core (14) of substantially lenticular 
sectional form defining the outer end portion of 
the elastic insert, positioned partly in an area of 
maximum axial width (13a) of said insert, said 

25 counter core (14) substantially extending from 

the maximum width region (13a) of said tyre to 
said one side edge of said belt structure (12) 
and having an axial outwardly facing abutment 
side (14a) of convex profile facing said carcass 

30 ply (10) and partly in contact therewith; 

- an elastically deformable cover (15) defining the 
inner end portion of the elastic insert, contacting 
the counter core (1 4) at least partly on said con- 
vex abutment side thereof, said cover (15) sub- 

35 stantially extending from the bead core (8) to at 

most the maximum width region of said tyre, 
said cover (15) having a dynamic modulus 
which is lower than a dynamic modulus of said 
counter core (14). 

40 

2. A tyre according to claim 1 , characterized in that it 
further comprises, within each tyre sidewall (5), a 
f irst and a second annular reinforcing insert (1 6, 1 7) 
made of elastomeric material, interposed between 

45 the first carcass ply (10) and a second carcass ply 
(11) disposed upon the first carcass ply, said first 
and second reinforcing inserts (16. 17) exhibiting a 
substantially lenticular section becoming thinner 
towards the ends, and being mutually irrtercon- 

so nected at a junction point (18) located substantially 
at the height of the maximum-thickness area (13a) 
of the elastic support insert (13). 

3. A tyre according to claim 2, characterized in that the 
55 counter core (1 4) has its maximum thickness at the 

maximum-width area of the tyre (1) under com- 
pletely deflated conditions. 
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4. A tyre according to claim 2, characterized in that the 
cover (1 5) coats the abutment side (1 4a) of the coun- 
ter core (14) starting from a radially internal end of 
said core to near the maximum-thickness area of the 
same, the remaining part of the abutment side (1 4a) 
being applied against said carcass ply (10). 

5. A tyre according to claim 1 , characterized in that the 
cover (15) coats the counter core (14) throughout 
the whole extension of the abutment side (14a) 
thereof and defines, substantially in opposite direc- 
tions, radially internal (13b) and radially external 
(13c) end portions of the elastic support insert (13). 

6. A tyre according to claim 5, characterized in that said 
counter core (1 4) is located substantially at the max- 
imum-width point exhibited by the tyre (1) under 
completely deflated conditions. 

7. A tyre according to claim 1 , characterized in that said 
cover (1 5) has a dynamic modulus included between 
2 and 6 MPa. 

8. A tyre according to claim 1 , characterized in that said 
counter core (14) has a dynamic modulus in the 
range of 6 to 16 MPa. 

9. A tyre according to claim 1 , characterized in that the 
counter core (14) is made of elastomeric material 
incorporating reinforcing fibers. 

1 0. A tyre according to claim 1 , characterized in that the 
cover (15) at the counter core (14) exhibits a mini- 
mum thickness lower than 2,5 mm. 

11 . A tyre according to claim 1 , characterized in that the 
cross sectional surface extension of the counter core 
is included between 30% and 60% of the overall 
cross sectional surface extension of said elastic sup- 
port insert (13). 

1 2. A tyre according to claim 1 , characterized in that the 
counter core (1 4) exhibits a maximum radial exten- 
sion included between 1/4 and 3/4 of the overall 
radial extension of said elastic support insert (13). 

PatentansprOche 

1. Selbsttragender Rerfen (1) for Kraftfahrzeugrader, 
der in seinen Sertenwanden eJastische Trageinsatze 
hat 



ein Paar von in Umfangsrichtung nicht dehnba- 
ren Wulstkernen (8), von denen jeder in einem 
Wuist (6) angeordnet ist, der langs eines inne- 
ren Umfangsrandesdes Reifens (1) ausgebildet 

5 ist, 

ein Paar von elastomeren FQIIelementen (9), 
von denen sich jedes langs eines auBeren 
Umfangsrandes eines der Wulstkerne (8) 
erstreckt und sich radial nach auBen von dem 

10 jeweiligen Wulstkern aus verjQngt, 

• wenigstens eine Karkassenlage (10), deren 
radiale innere Rflnder urn die Wulstkerne (8) 
und die elastomeren Fullelemente (9) herum 
zurdckgefaltet sind, und 

15 - wenigstens ein Paar von ringfOrmigen elasti- 
schen Trageinsatzen (13) mit im Schnitt Linsen- 
form aufweist, die aus elastomerem Material 
hergestellt sind und von denen jeder an einer 
axial inneren Fiache einer der Reifenseiten- 

20 wande (5) festgelegt ist und sich in einer radia- 

len Richtung von einem der Wulstkerne (8) zu 
dem entsprechenden einen Seitenrand des 
Gurtaufbaus (12) erstreckt, 

25 dadurch gekennzeichnet, daB jeder der ringfOrmi- 
gen elastischen Trageinsatze 

einen Gegenkern (1 4) mit im Schnitt im wesent- 
lichen linsenfOrmiger Gestalt, der den auBeren 

30 Endabschnitt des elastischen Einsatzes bildet, 

der teifweise in einem Bereich maximaler axia- 
ler Breite (13a) des Einsatzes angeordnet ist, 
wobei der Gegenkern (1 4) sich im wesentlichen 
von dem maximalen Breitenbereich (13a) des 

35 Reifens zu dem einen Seitenrand des Gurtauf- 

baus (1 2) erstreckt und eine axiale, nach auBen 
weisende Widerlagerseite (14a) mit konvexem 
Profil hat, die der Karkassenlage (10) zuge- 
wandt ist und teifweise in Kontakt damit stent, 

40 und 

- eine elastische verfbrmbare Abdeckung (15) 
aufweist, weiche den inneren Endabschnitt des 
elastischen Einsatzes bildet, der mit dem 
Gegenkern (14) wenigstens teifweise an seiner 

45 konvexen Widerlagerseite in Beruhrung stent. 

wobei die Abdeckung (15) sich im wesentlichen 
von dem Wulstkern (8) zu hOchstens dem maxi- 
malen Breitenbereich des Reifens erstreckt und 
einen dynamischen Modul hat der niedriger als 

so ein dynamischer Modul des Gegenkerns (14) 

ist 



mit einer Karkasse (2), einem Lauffiachenband 
(3), das auf einer radial auBeren Fiache der Kar- 
kasse (2) angeordnet ist und einem in ss 
Umfangsrichtung nicht dehnbaren Gurtaufbau 
(12). der auf der Karkasse (2) und radial inner- 
haft) des Lauff lachenbandes (3) angeordnet ist, 
wobei die Karkasse (2) weiterhin 



2. Reifen nach Anspruch 1 , dadurch gekennzeichnet, 
daB er weiterhin in jeder Rerfenserterrwand (5) einen 
ersten und einen zweiten ringfOrmigen Verstar- 
kungseinsatz (16, 17) aus elastomerem Material 
aufweist, der zwischen der ersten Karkassenlage 
(10) und einer zweiten, auf der ersten Karkassen- 
lage angeordneten Karkassenlage (11) eingesetzt 
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ist, wobei der erste und der zweite Verstarkungsein- 
satz (16, 17) einen im weserrtlichen linsenfcrmigen 
Querschnrtt haben, der zu den Enden hin dunner 
wird, und gegensertig an einer Verbindungsstelle 
(18) zusammengeschlossen sind, die sich im 
wesentlichen auf der HOhedes Bereichs (13a) maxi- 
maler Dicke des elastischen Trageinsatzes (13) 
befindet. 

3. Reifen nach Anspruch 2, dadurch gekennzeichnet, 
daB der Gegenkern (14) seine maximale Dicke an 
dem Bereich maximaler Breite des Reifens (1) in 
vollstandig entleertem Zustand hat. 

4. Reifen nach Anspruch 2, dadurch gekennzeichnet, 
daB die Abdeckung (15) die Widerlagerseite (14a) 
des Gegenkerns (14) ausgehend von einem radial 
inneren Ende des Kerns bis in die Nahe eines 
Bereichs seiner maximalen Dicke uberdeckt, wobei 
der restliche Teil der Widerlagerseite (14a) gegen 
die Karkassenlage (10) anliegt. 

5. Reifen nach Anspruch 1 , dadurch gekennzeichnet, 
daB die Abdeckung (15) den Gegenkern (14) uber 
der ganzen Erstreckung seiner Widerlagerseite 
(14a) abdeckt und im wesentlichen in errtgegenge- 
setzten Richtungen radial innere (13b) und radial 
auBere (13c) EndabschnittQ des elastischen Trag- 
einsatzes (13) bildet. 

6. Reifen nach Anspruch 5, dadurch gekennzeichnet, 
daB der Gegenkern (14) sich im wesentlichen an 
dem Punkt maximaler Breite befindet, den der Rei- 
fen (1) in vollstandig entleertem Zustand hat. 

7. Reifen nach Anspruch 1 , dadurch gekennzeichnet, 
daB die Abdeckung (15) einen dynamischen Modul 
zwischen 2 und 6 MPa hat 

8. Reifen nach Anspruch 1, dadurch gekennzeichnet, 
daB der Gegenkern (14) einen dynamischen Modul 
im Bereich von 6 bis 16 MPa hat 

9. Reifen nach Anspruch 1 , dadurch gekennzeichnet, 
daB der Gegenkern (14) aus einem elastomeren 
Material hergestellt ist, das Veretarkungsfasern auf- 
weist 

10. Reifen nach Anspruch 1, dadurch gekennzeichnet 
daB die Abdeckung (15) an dem Gegenkern (14) 
eine minimale Dicke von weniger als 2,5 mm hat. 

11. Reifen nach Anspruch 1, dadurch gekennzeichnet 
daB die Querschnittsliachenerstreckung des 
Gegenkerns zwischen 30 % und 60 % der Gesamt- 
querschnittsfiachenerstreckung des elastischen 
Trageinsatzes (13) betragt 



12. Reifen nach Anspruch 1, dadurch gekennzeichnet, 
daB der Gegenkern (14) eine maximale radiale 
Erstreckung zwischen 1/4 und 3/4 der gesamten 
radialen Erstreckung des elastischen Trageinsatzes 
5 (13) hat 

Revendications 

1. Pneumatique auto-porteur (1) pour roues de v6hi- 
10 cule a moteur, comprenant des 6l6ments de support 
rapportes dans ses f lanes, comportant 

- une carcasse (2), une bande de roulement (3) 
dispos6e sur une surface radialement ext6- 

15 rieure de ladite carcasse (2), une structure de 

ceinture (12) qui n'est pas extensible dans le 
sens circonf Srenciel et est positionnge sur ladite 
carcasse (2) et radialement & I'interieur de ladite 
bande de roulement (3), ladite carcasse (2) 

20 comprenant, en outre: 

une paire de tringles (8) de talon qui ne sont pas 
extensibles dans le sens circonferenciel, cha- 
cune 6tant positionn6e dans un talon (6) d6fini 
le long d'un bord circonferenciel interieur du 

25 pneumatique (1); 

une paire de pieces de remplissage glastomd- 
res (9) dont chacune s'6tend le long d'un bord 
circonf6renciel ext6rieur d'une des tringles (8) 
de talon et diminue d'gpaisseur radialement 

30 vers Texterieur depuis sa tringle de talon res- 

pective; 

- au moins un pfi (10) de carcasse comportant 
des bords inttrieurs radiaux replies autour des- 
dites tringles (8) de talon et desdites pieces de 

35 remplissage (9); 

- au moins une paire de pieces rapport6es 6las- 
tiques annulaires (13) de support ayant une 
forme de section drorte lenticulaire et constitute 
d'un materiau 6lastom6re, chacune de ces pi&- 

40 ces 6tant fix6e & la surface axialement int6- 

rieure d'un des f lanes (5) du pneumatique et 
s'6tendant dans une direction radiale depuis 
I'une desdites tringles (8) de talon jusqu'a un 
premier bond lateral correspondant de la stoic- 

45 ture de ceinture (1 2), 

caract6ris6 en ce que chacune des pieces 
rapportees annulaires 6lastiques de support com- 
prend: 

50 

- un noyau cfappul (14) ayant une forme de sec- 
tion droite sensiblement lenticulaire d^inissant 
la parte d'extr6mit6 exttrieure de la pitce rap- 
portte 6lastique, situ6e partiellement dans une 

55 region (13a) de largeur axiale maximale de 

ladite pifece rapportte, ledit noyau d'appui (14) 
s'6tendant sensarfement depuis la region (13a) 
de largeur maximale dudit pneumatique 
jusqu'audit premier bord lateral de ladrte staic- 
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ture de ceinture (1 2) et ayant un cdte (1 4a), en 
contact de btrt§e, orients axialement vers J'exte- 
rieur et de profil convexe orients vers ledit pli 
(10) de carcasse et partiellement en contact 
avecce dernier; 5 
- un revgtement 6lastiquement d6formable (15) 
d§f inissarrt la partie d'extr6mite interieure de la 
pi6ce rapportee §lastique. en contact avec le 
noyau d'appui (14) au moins partiellement sur 
le cGt§ convexe, de contact en butde, de ce der- 10 
nier, ledit revfctement (15) s'6tendant sensible- 
ment depuis la tringle (8) de talon jusqu'&, au 
plus, la region de largeur maximale dudit pneu- 
matique. ledit revGtement (15) ayant un module 
dynamique qui est irrferieur au module dynami- 15 
que dudit noyau d'appui (1 4). 

Pneumatique selon la revendication 1, caract6ris6 
en ce qu'il comprend, en outre, k I'interieur de cha- 
que flanc (5) du pneumatique, des premiere et 20 
seconde pieces rapport6es annulaires de renforce- 
ment (16, 17) en materiau 6lastom6re, interpos6es 
entre le premier pli (1 0) de la carcasse et un second 
pli (1 1) de la carcasse dispose sur le premier pli de 
la carcasse, lesdites premi&re et seconde pieces 2s 
rapporttes de renforcement (1 6, 1 7) ayant une sec- 
tion de forme sensiblement lenticulaire s'amincis- 
sant vers les extr6mit6s et 6tant mutuellement 
interconnectees au point de jonction (1 8) situ6 sen- 
siblement a la hauteur de la region d'6paisseur maxi- 30 
male (13a) de la pi&ce rapportee 6lastique (13) de 
support. 

Pneumatique selon la revendication 2, caract6ris6 
en ce que I'gpaisseur maximale du noyau d'appui 35 
(14) se trouve dans la region de largeur maximale 
du pneumatique (1) dans des conditions ou celui-ci 
est compl&ement d6gonfl6. 

Pneumatique selon la revendication 2, caract6ris6 ao 
en ce que le revitement (15) rev§t le c6t6 (14a). de 
contact en but6e, du noyau d'appui (14) en partant 
d'une extr6mit6 radialement int6rieure dudit noyau 
jusque prfes de la region d'6paisseur maximale de 
ce dernier, la partie restante du c6t6 (1 4a), de con- 45 
tact en butee. 6tant appliqu6e contre ledit pli (10) de 
la carcasse. 

Pneumatique selon la revendication 1 , caract6ris6 
en ce que le rev§tement (15) rev&t le noyau de ren- so 
forcemeat (1 4) sur toute l'6tendue du c6t6 (1 4a), de 
contact en butee, de ce dernier et d§finit, sensiWe- 
ment dans des directions opposes, des parties 
d'extr6mit6 radialement int6rieure (13b) et radiale- 
ment ext6rieure (13c) de la pifcce rapportee 6!asti- ss 
que de support (13). 

Pneumatique selon la revendication 5, caract6ris6 
en ce que ledit noyau d'appui (14) se trouve sensi- 



blemertt au point de largeur maximale pr£sent6 par 
le pneumatique (1) dans des conditions ou celui-ci 
est compl&tement d6gonf 16. 

7. Pneumatique selon la revendication 1, caract£ris6 
en ce que ledit rev§temerrt (1 5) pr6sente un module 
dynamique compris entre 2 et 6 MPa. 

8. Pneumatique selon la revendication 1, caracteris6 
en ce que ledit noyau de renforcement (14) pr6sente 
un module dynamique compris entre 6 et 1 6 MPa. 

9. Pneumatique selon la revendication 1, caract6ris6 
en ce que le noyau de renforcement (14) est form6 
cfun materiau 6lastomfere comprenant des fibres de 
renforcement 

10. Pneumatique selon la revendication 1, caract£ri$6 
en ce que le revStement (15) au niveau du noyau 
d'appui (14) pr6sente une 6paisseur minimale inf6- 
rieure d 2,5 mm. 

11. Pneumatique selon la revendication 1, caract6ris6 
en ce que I'extension de superf icie de section droite 
du noyau d'appui est comprise entre 30% et 60% de 
('extension de superf icie globale de section droite de 
ladrte pi&ce 6lastique (13) de support 

12. Pneumatique selon la revendication 1, caract§ris6 
en ce que le noyau d'appui (1 4) pr6sente une exten- 
sion radiale maximale comprise entre 1/4 et 3/4 de 
I'extension radiale globale de ladite pifece rapportee 
glastique (13) de support. 
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